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Introduction 

 Higher education has its share of challenges from student loan debates, admissions 

practices, student behavior to the ever-persistent issues of student retention and persistence. 

There is plenty of material including scholarly literature to mainstream articles about these 

challenges in higher education across different types of institutions. Student mental health is one 

factor to consider when researching student persistence, resilience, and grit. The following 

analysis will present two articles, one from USA Today and the other from the Journal of 

American College Health. Simon’s (2017) USA Today article “More and more students need 

mental health services. But colleges struggle to keep up” “For college students grappling with 

mental illness, the world can seem colorless” (Simon, 2017; Wilson, 2017) is a two-part series 

that delves into the mental health of college students by providing research and figures in 

addition to case studies in the form of personal interviews. The Simons-Morton, Haynie, 

O’Brien, Lipsky, Bible, and Liu (2017) article “Variability in measures of health and health 

behavior among emerging adults 1 year after high school according to college status” presents 

data from a longitudinal study on a specific population. Statistics provide methods to illustrate 

complex and comprehensive data by interpreting data via charts and representative samples to 

draw conclusions (Urdan, 2001).   

Mainstream Media Article 

 The two-part article series both published on May 4, 2017, in USA Today is rife with 

links to several studies providing many statistics, the second part of the series titled: “For college 

students grappling with mental illness, the world can seem colorless.” This part of the article 

opens with strong numbers in the second sentence, the use of the numbers grabs the reader’s 

attention—the author is studying a case of one student that she is one “of 150,483 students who 
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“sought” mental health treatment in 2016.” Then the Center of Collegiate Mental Health 

publication is referenced via a link. When the reader selects the link to the website for the 

reference publication (see http://ccmh.psu.edu/publications/), the reader needs to be careful to 

reference the appropriate study for the year the author is referencing in the article—the 2016 

study. The Penn State Center of Collegiate Mental Health website provides previous and recent 

studies. For the sake of consistency, the 2016 Center for Collegiate Mental Health (CCMH) 

Annual Report from Penn State will be used as a reference, which is a 40-page comprehensive 

report with many data sets including line and bar charts. The report presents different charts and 

how these charts align or represent the data. For example, there is a side-by-side bar chart that 

illustrates the data “Appointment Utilization by Percentage Group: Proportional vs. Actual 

(CCMH, 2016, p.7).” Also, the charts on the following pages are an excellent representation of 

the data where the reader can make connections with the data by seeing the population of the 

dataset (N=51,567). Again, the reader also must realize the data from the 2016 report covers the 

study or data from the 2015-2016 academic year, and the article was published in 2017. The 

dates of the data collection and actual publication is something all readers must be cognizant 

about to interpret the data better. The data is just from the opening paragraph of the article which 

leads the reader to an in-depth analysis of the issue. The data helps the reader get an 

understanding of the larger issue at hand. Moving on to the second paragraph, the author 

references another study, and this report states the number of college students with mental health 

issues could even be higher with another link to the article “Mental Health Problems for College 

Students are increasing (Mills, 2016).” At the upper left-hand corner of the website, there is a 

check mark next to the words “fact-checked” though some of the links in that article lead to dead 

http://ccmh.psu.edu/publications/
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links (404 errors). There is also some number of statistics displayed that may be “click-bait” such 

as “Related news: 1 in 6 college students misuses ADHD drugs.” 

Wilson (2017) references an additional study from 2011 published by the National Alliance on 

Mental Illness (see https://www.nami.org/About-NAMI/Publications-Reports/Survey-

Reports/College-Students-Speak_A-Survey-Report-on-Mental-H.pdf), the report illustrates the 

importance of visual literacy or interpreting complex data to make it visually appealing by using 

graphs, much like the Penn State (2016) CCMH publication. The mainstream media article 

transitions from narrative to factual—the individual stories grab the reader’s attention and 

personalize the issue that the person is not only a number or a “statistic.”  

 The article is an analysis, almost a literature review of the studies about the issue of 

mental health or wellness of college students which contributes to the study of college readiness 

and persistence. The article also includes case study data or interviews with two students 

experiencing problems with anxiety and depression. The data is collected using an interview and 

data from previous studies. During one interview with a college student, the student shares his 

experience of head trauma and brain injury; then the author presents medical data about how 

brain injuries may contribute to mental health issues. The study referenced is from a Scientific 

American article (Rodriguez, 2014). The author then describes how the students can cope by 

seeking help, treatment and support—and the importance of support in the college community. 

There is yet another link to the support group on UCLA’s campus the author of the USA Today 

article is Matthew Wilson, a University of Alabama student and a USA Today College 

correspondent.  

 The first part of the article (Simon, 2017) also presents some narratives with college 

students and references to the CCMH reports.  There is a “click-bait” type of heading “Related: 

https://www.nami.org/About-NAMI/Publications-Reports/Survey-Reports/College-Students-Speak_A-Survey-Report-on-Mental-H.pdf
https://www.nami.org/About-NAMI/Publications-Reports/Survey-Reports/College-Students-Speak_A-Survey-Report-on-Mental-H.pdf
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Depression is at an all-time high for college students” (this was a dead link). Part one of the 

article also provides an infographic that clearly illustrates the number of mental health concerns 

from highest to lowest order: “anxiety, depression, stress, family, school.” Though the reader 

may not know the context of this visual without first referencing the article or the report where 

the data is retrieved, one statistic stands out as a higher education administrator is that 66% of 

student affairs administrators (surveyed) express mental health as their top priority. Another 

startling statistic is that even though there has been sustainable enrollment from 2009 through 

2015 (5.6%), there has been a 29.6% increase in the number of students seeking mental health 

services. Conclusions from the article include there is not as much stigma as once was about 

seeking mental health counseling as more students are seeking help.  Also, college students have 

changed over the last ten years, and colleges need to adapt and provide the services the student 

needs. Mental health is a complex issue and colleges must provide alternatives in addition to 

counseling. Working with students, providing accommodations, granting leave of absences, and 

changing to a culture which promotes wellbeing and mental health.  The author mentions how 

healthier students lead to higher retention and graduation rates but does not clearly cite a study 

but rather an example of how the University of Great Falls created an “academic success center” 

with three counselors (two for academic concerns and another for mental health concerns). 

However, the issue is funding as adding mental health care on campus is costly as the author 

states in the article. Caroline Simon, University of Pennsylvania student and a USA Today 

College Correspondent is the author of Part One of the article.  Simon concentrates on the 

college operations and infrastructure to support the mental health of students. Simon also 

provides an additional example of such funding as SUNY received funding to pilot a tele 

counseling program for all campuses. Overall the two-part article provides a wealth of 
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supporting data, but the second part of the article provides much more supporting data and more 

narratives. The first part of the article references the “big picture” with percent increases and the 

larger issue with how colleges will support the student struggles with mental health, while the 

provides more solutions and allows the reader to see the data in the context of the narrative case 

studies by personal stories. Overall this is a compelling article that provides facts about a 

growing issue on college campuses that is somewhat related to the behavioral variables presented 

in the scholarly article, which contribute to understanding student retention.   

Scholarly Article 

  The Simons-Morton, Haynie, O’Brien, Lipsky, Bible, and Liu (2017) article, 

“Variability in measures of health and health behavior among emerging adults 1 year after high 

school according to college status” presents results of a 2015 study of “emerging adults” one 

year after high school. The population (N=1,927) is broken down into “emerging adults” 

attending 4-year college/university (n=884); two-year college and technical school is one subset 

of the total population of n=588 and those “emerging adults” not attending school (n=455). The 

objective of the study is to example health behaviors of a segment of the population during a 

defined period. The survey and the data collection are from 2013 through 2014. The longitudinal 

study surveyed students during senior year in high school and the first year of college. The 

author states that regression analysis was used to estimate the difference of behaviors in relations 

to student status in either a community college, 4-year college or not a student at the time of the 

study. The study concludes that behaviors vary by college status. The researchers provide a 

wealth of data to support the conclusion. The data presented include confidence intervals (CI), 

odds ratios (OR) and the calculated probability (p-value) for the variables in the study. The 

abstract presents key findings which include how the technical school/community college 



STATISTICAL ANALYSIS                                                                        8 

 

students are less likely to binge drink with the odds ratio (OR=0.57), confidence interval 

(CI=0.38-0.86) but tend to speed (OR=1.26, CI=1.0 – 2.84) and “have lower family satisfaction 

(p < .01), for example. Those not attending college report more instances of driving while 

intoxicated (OR=1.60, CI=1.05-2.47) and less family satisfaction (p < .04). Additional behaviors 

are presented such as alcohol and substance abuse, physical activity, sleep patterns, nutrition, 

mental health, and risky driving.  

 The reader who is not a statistics expert may want to reference another source to 

understand the terms of the confidence interval, odds ratio, and p-value to interpret the results of 

the study. One such statistic is the odds ratio which is defined “as the measure of association 

between an exposure and an outcome (Szumilas, 2010).” An OR <1 would translate as exposure 

or treatment to a variable lowers the odds of the outcome, an OR>1 would indicate higher odds, 

and an OR =1 would interpret as the treatment does not affect the outcome. The confidence 

intervals show a range that corresponds with the key findings of the study. The p-values for the 

main findings presented in the abstract are less than 0.05, and any value less than 0.05 would be 

statistically significant (Urdan, 2001).      

 Simons-Morton et al. (2017) report the data using two tables. The first table (Table 1) 

(Appendix B, p.60) includes measures of central tendency and general overall descriptive data. 

The second table (Table 2, Appendix B, p.63) includes a regression analysis using a 95% 

confidence interval, the “odds ratio” along with corresponding p values which range from <.001 

to <.97.   Table 1 provides percentages and an overall understanding of the data while Table 2 

provides more of a deeper analysis. The researchers provide the methodology for obtaining the 

data and the sample, which is complex as there are stages to data collection. The researchers 

gathered data from the longitudinal NEXT Generation Health Study (NEXT) that uses multistage 
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stratified sampling where 81 from 137 randomly selected schools participated in the survey for 

during the 2009-2010 academic year. The sampling and “Waves” are discussed in detail; of note 

is that African American participants were oversampled to “provide accurate population 

estimates.” There were a baseline survey and students were surveyed annually. The data for this 

study is obtained from “Wave 4 (W4)” (N=1,927). Table 1 of the article details the population as 

39% male, 63% Caucasian, 11% African American and 14% Latino/Hispanic. Table 1 represents 

the final sample with the behaviors by categorical data by education in community college, four-

year college/university and no school. Measures of central tendency such as the Mean (M) and 

the Standard Error (SE) are shown below each category in Table 1. The data prove that college 

status is a determining factor in behaviors among this population.  

 Simons-Morton et al. (2017) cite many other studies to present supporting information 

about “emerging adults.” The authors state there is limited research in the health and behaviors 

of all “emerging adults” at this age but mention there is plenty of available research about 

college students attending four-year colleges. The researchers briefly but clearly define the 

different health or risky behaviors studied: substance use, DWI, Risky driving, sleep, physical 

activity and diet, health, family relationships, and depressive symptoms. When analyzing 

surveys, the researchers used reliable instruments such as the Pediatric Patient-Reported 

Outcomes Measurement Information System (PROMIS) depressive symptoms scale. 

A p-value smaller than .05 indicates significant differences in health behaviors by the 

level of school attendance (Urdan, 2001). Table 2 illustrates the regression analysis for each case 

by college status for the current study. From the table and the p-value, one conclusion is that 

technical school/ community college students have lower odds of binge drinking (or reporting it) 

the reported data is OR=0.57 and p=.01 but have higher reports of speeding (OR=1.68 and 
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p=0.05) and lower  family satisfaction with p<.01 and regression analysis figure shows that 

technical school or community college students had an average of 0.51 lower score based on a 10 

point scale than students who attended a 4-year college or university. Table 2 lists the covariates 

along with 26 p values corresponding to the 95% CI and the OR.  There are only four p values 

<.05, two with p=.05 and the remaining p values are p > .05.  The behaviors of binge drinking, 

DWI, poor diet and low satisfaction with the family relationships all had p values below <.05 but 

with different populations as mentioned before. Below the 26 p values, there are results of the 

linear regression estimates with six values with two values below p<.05 calculated for the linear 

regression estimates and standard error to determine the mental/physical health and student 

status. The data could be clearer with the use of charts to see the relationships or lack thereof 

between the covariates.  

Analysis and Conclusion 

 Both articles represent data specific to the audience. The USA Today article, presents a 

more “airbrushed” Botox version of the data while the scholarly article is for a specific audience 

and the data is difficult to understand if skimming the article. As for this exercise, another 

scholarly article was first selected as the topic was interventions (Singer-Freeman& Bastone, 

2017). Though an academic intervention about changing student mindset with the use of 

portfolios—the statistics were not as clearly represented as the data in the article used for this 

analysis. The articles in thus paper both reach the same conclusion that understanding today’s 

college student behavior is important for all when it comes to the needs of college students. 

Although age is the determining factor or the segment of the population for the scholarly article, 

the researchers could plan future studies to provide data about the “nontraditional” college 

students as there is a shift in more adult college students. However, both studies show the 
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importance of using such data and how the data is presented makes a difference in how it is 

received. Using reliable instruments is also helpful for adding credibility to the study in the 

scholarly article as well as the mainstream article where the authors cite reliable instruments and 

studies.  Another factor to keep in mind is the data is only as accurate as reported, especially 

when it comes to reporting behavior truthfully. As mentioned in the mainstream article analysis, 

adding the narrative with personal interviews elicit more understanding of the issue and tells a 

story to the reader where the person is no longer a “statistic” while the scholarly article provides 

a deep understanding of the issue with facts and figures. 
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ABSTRACT
Objective: To examine changes in health behaviors among US emerging adults 1 year after high
school. Participants: The national sample of participants (N D 1,927), including those attending 4-
year college/university (n D 884), 2-year colleges/technical schools (n D 588), and no college (n D
455), participated in annual spring surveys 2013–2014. Methods: Health behaviors were assessed
the last year of high school and first year of college; differences by college status controlling for
previous-year values were estimated using regression analyses. Results: Relative to 4-year college
attendees, those attending technical school/community college were less likely to binge drink
(odds ratio [OR] D 0.57, confidence interval [CI] D 0.38–0.86) but more likely to speed (OR D 1.26, CI
D 1.0–2.84), consume sodas (OR D 1.57, CI D 1.0–2.47), and report lower family satisfaction (p <

.01), with marginally more physical and depressive symptoms. College nonattendees reported more
DWI (driving while intoxicated; OR D 1.60, CI D 1.05–2.47), soda drinking (OR D 2.51, CI D 1.76–
3.59), oversleeping (OR D 4.78, CI D 3.65–8.63), and less family satisfaction (p < .04). Conclusions:
Health risk behaviors among emerging adults varied by college status.

KEYWORDS
College health; college
students; diet; driving;
exercise; mental health;
physical health; substance
use

The transition to emerging adulthood beginning the first
year after high school provides unique and important
opportunities for experimentation and concomitant
challenges to health behavior.1 Health behaviors of par-
ticular importance among emerging adults include alco-
hol and substance use, risky driving, sleep, diet, mental
health, and physical activity. Most previous research has
focused on single health behaviors, such as college drink-
ing. Although environmental influences on drinking2,3

and physical activity4 have been shown among emerging
adults when they attend college, start working, and live
away from home, usually for the first time, little is known
about the variability in health behaviors according to col-
lege status.

Research from Add Health, a large longitudinal study
of adolescents followed periodically since 1994, has pro-
vided useful information about emerging adults. Timber-
lake et al reported that those who attended college drank
less alcohol as adolescents but more than their noncol-
lege peers in early adulthood.5 Fletcher and Frisvold
reported less substance use and fast food consumption
among students attending higher quality colleges.6

Gordon-Larsen et al reported consistent declines in
physical activity from adolescence to young adulthood,
but did not report potential moderating effects of college
status.7 Maslowsky and Ozer found that average sleep
was at its lowest around the transition out of high school,
but again, did not look at the impact of attending college
on this trend.8

Heavy drinking is associated with motor vehicle
crashes, injuries (various causes), violence, addiction,
and poor work and school performance.3 The prevalence
of drinking to excess increases during late adolescence,
peaking among young adults,9,10 and the prevalence of
heavy drinking among traditional 4-year college students
appears to be higher than other emerging adults.11 Mari-
juana use among undergraduates has been associated
with major depressive, anxiety, and substance use disor-
ders.12 Some studies have found marijuana use not to
vary according to college status,13 whereas others have
found non–college-attending young adults to have a
higher prevalence.14

Driver behavior is implicated in many motor vehicle
crashes, the leading cause of death for adolescents and
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young adults.15 Speeding is possibly the most prevalent
and important factor in fatal crashes, particularly among
younger drivers and male drivers of all ages.15 Secondary
tasks that take the drivers eyes off the forward roadway
also pose substantial risks.16 Electronic device use among
young drivers is of particularly concern because of the
attentional demands of reaching for the device, dialing,
texting, and reading messages.17 Driving or riding with a
driver impaired due to drowsiness, alcohol, or drug use
(driving while intoxicated [DWI]) increases the risk of a
motor vehicle crash, particularly among adolescents and
young adults.18–20

Inadequate sleep is associated with health problems
such as depression and obesity21 and is a common com-
plaint of college students.22 The possible differences
among emerging adults attending and not attending col-
lege are largely unstudied.

Physical activity (PA) and dietary behaviors are
known to be sensitive to environmental influences,
including social norms and the availability of suitable
space and programs, potentially contributing to the
decline sharply from adolescence to young adulthood,3

with less than half meeting national physical activity
guidelines of a minimum of 60 minutes of daily or 300
minutes weekly moderate to vigorous PA.23,24 Similarly,
diet quality declines during adolescence and early adult-
hood,25,26 with lower than recommended consumption
of fruit, vegetables, and whole grains, higher than recom-
mended intake of empty calories,27 infrequent break-
fast,28 and frequent fast food.29 The influence of college
status on eating behaviors in US emerging adults has
been studied primarily within the context of the Project
EAT study of Minnesotan adolescents and young adults.
Data from this study indicated that although college
food environments were not conducive to health
diet,30,31 more healthful eating behaviors were observed
in 4-year college students relative to 2-year college stu-
dents and nonstudents,30 and dietary intake quality was
more optimal among college students living on campus
relative to those living with their parents or in indepen-
dent housing.32

Although emerging adulthood is a relatively healthy
period, depressive symptoms are relatively common, at
least among college students.33 Complaints about head-
ache and backache, which are associated with reduced
productivity, absence from work, and loss of wages,34 are
common among emerging and young adults relative to
other age groups.35 The majority of college students
report experiencing headaches at least once or twice a
month,36–38 and an estimated 36% reported experiencing
back pain in the last 4 weeks.39

There is a paucity of research on the variability in key
health behaviors according to college status among

emerging adults. Whereas students at traditional 4-year
colleges have been reasonably well studied, less research
has included emerging adults not attending college or
attending community colleges or trade schools. It is of
interest to examine the prevalence of health behaviors
among emerging adults. The purpose of this paper is to
examine associations between college status and health
behaviors, including drinking, risky driving, sleep ade-
quacy, physical activity, diet, depressive symptoms, and
physical complaints, the first year of college, controlling
for previous-year values.

Methods

The NEXT Generation Health Study (NEXT) is a longi-
tudinal study of US adolescents and emerging adults.
Using multistage sampling, primary-sampling units con-
sisted of school districts or groups of school districts
stratified across the 9 US Census divisions. Within this
sampling framework, 81 out of 137 (58.4%) randomly
selected schools agreed to participate starting in the
2009–2010 school year. Within each participating school,
10th-grade classes in mandatory subjects were randomly
selected to participate. African American participants
were oversampled to provide accurate population esti-
mates. Of the 3,796 students invited to participate, 2,781
(73%) consented and completed baseline surveys; reten-
tion from baseline to Wave 4 was 78%. Students were
surveyed annually, with a school-based assessment in
10th grade, and annual Web-based assessments thereaf-
ter. Written parental consent and student assent was
obtained. Upon turning 18 years of age, participants pro-
vided written consent. The study protocol was reviewed
and approved by the institutional review board of the
Eunice Kennedy Shriver National Institute of Child
Health and Human Development.

Sample

Data come from Wave 3 (W3; high school seniors) and
Wave 4 (W4; 1st year after high school) of NEXT. The
current analyses excluded participants still in high school
at W4 or with incomplete data at W4. The final sample
of 1,927 (see Table 1) was composed of 39% (weighted)
male, 63% Caucasian, 11% African American, 14%
Latino/Hispanic.

Modest differences were found between those retained
from baseline to W4 and those lost to follow-up. Males
were significantly more likely to have dropped out by
W4, as were participants who reported lower family
affluence and those with lower parent education. Partici-
pants who dropped out by W4 reported higher levels of
binge drinking, marijuana use, and riding with an
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intoxicated driver at baseline compared with those who
were retained in the sample. Additional sensitivity analy-
ses using inverse probability weighting (IPW) were per-
formed to account for the missing data due to drop out.
When missing data are not missing completely at ran-
dom, complete case analyses can lead to biased infer-
ences, and IPW is a commonly used approach to correct
for the bias.40 Although the sample attrition may not be
completely at random, our estimated effect of attrition
by school status was minimal (data not shown), allowing
complete case analyses.

Measures

Demographics
Demographic variables included sex, race/ethnicity, fam-
ily affluence, and parent education. Participants self-
reported their ethnicity (Hispanic or Latino or not His-
panic or Latino) and race using predefined categories
(Black or African American, White, Asian, American

Indian or Alaska Native, Native Hawaiian of other
Pacific Islander). Responses were categorized as White,
African American, Hispanic, and Other. Using the Fam-
ily Affluence Scale, participants were categorized as low,
moderate, or high affluence.41 Parent education was
reported by the parent completing the consent form and
treated as a binary variable: at least one parent with a
bachelor’s degree or higher versus neither parent with a
bachelor’s degree or higher.

College status
Participants provided information at W4 about school
status, high school (excluded from analysis), not attend-
ing school, attending technical/community college, or
attending university/4-year college. Academic perfor-
mance was not assessed.

Substance use
Heavy episodic drinking was measured as the number of
times (if any) a participant reported having 4 (for

Table 1. Summary statistics for health behaviors among emerging adults in the NEXT Generation Study by school status, sex, and race/
ethnicity (N D 1,927).

School Sex Race/ethnicity

No school Community college College/university Female Male Hispanic African American White Other

Variable Ny Weighted percent Weighted percent Weighted percent

Binge drinkinga 1,903 40 33 46 37 46 34 27 45 38
Marijuanab 1,905 26 19 22 19 27 15 29 23 23
DWIc 1,305 17 16 12 11 19 11 19 15 4
RWId 1,907 30 24 25 26 26 23 24 28 21
Drowsye 1,305 46 49 44 45 48 40 34 49 44
Speedingf 1,306 45 56 48 48 52 48 46 51 46
Distractiong 1,299 24 35 31 30 32 29 32 30 45
Weekday sleeph 1,899
Insufficient sleep 133 216 337 417 269 185 234 220 46
Oversleep 59 36 34 75 54 40 29 58 2
PA recommendedl 1,922 14 10 14 8 20 7 10 15 11
Breakfasti 1,887 21 27 30 30 22 25 14 29 42
Fruit/vegetablesj 1,927 31 29 24 29 25 32 37 24 32
Sodak 1,927 38 28 18 25 28 23 34 25 30

Mean SE Mean SE Mean SE Mean SE Mean SE Mean SE Mean SE Mean SE Mean SE

Physical health 1,911 1.9 0.1 2.0 0.1 1.9 0.1 2.1 0.1 1.7 0.1 1.7 0.0 1.8 0.1 2.0 0.1 2.1 0.1
Depressive symptoms 1,907 2.1 0.1 2.1 0.1 1.9 0.1 2.1 0.1 1.7 0.1 2.0 0.1 2.1 0.1 2.0 0.0 2.1 0.2
Family satisfaction 1,913 7.6 0.2 7.4 0.2 8.0 0.1 7.7 0.1 7.8 0.2 7.8 0.1 7.5 0.2 7.7 0.1 7.7 0.3

Note. aPercentage who engaged in binge drinking.
bPercentage who reported marijuana use.
cPercentage who engaged in driving under the influence.
dPercentage who rode with a driving under the influence.
ePercentage of licensed drivers who reported driving while drowsy.
fPercentage of licensed drivers who engaged in speeding.
gPercentage of licensed drivers who engaged in distracted driving.
hPercentage who sleep less than 7 hours and percent who sleep more than 9 hours.
iPercentage who always eat breakfast.
jPercentage who consumed recommended levels of fruit and vegetables.
kPercentage who consume high levels of soda.
lPercentage who met recommended levels of physical activity.
yNumbers do not equal 2,047 due to missing values for some variables or data collected only on subsamples (eg, licensed drivers).
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females)/5 (for males) or more drinks on an occasion in
the last 30 days.42 Responses were operationalized as 0
versus 1C. Marijuana use was assessed with a single item
that asked how often in the last 30 days have you used
marijuana, operationalized as 0 versus 1C.

DWI
Driving while intoxicated (DWI) was assessed by 3 ques-
tions that asked about the number of days in the last 30
they drove after drinking alcohol, using marijuana, or
using other drugs in past 6 months, which were com-
bined to create one variable. Participants also reported
the number of times during the last 12 months they rode
in a vehicle driven by someone who had been drinking
alcohol or using illegal drugs.23 Responses on both varia-
bles were treated as dichotomies (0 vs 1C).

Risky driving
Participants reported the number of the last 30 days they
exceeded the speed limit by 10–19 mile per hour and,
separately, 20 or more miles per hour; responses to these
2 questions were combined into a single variable. One
item assessed number of days participant drove when
drowsy. Responses on both variables were treated as
dichotomies (0 vs 1C). Six items assessed the number of
the last 30 days participants engaged in secondary tasks
while driving, including the following: made/answered a
call, read/sent a text message, read/sent an e-mail,
checked a Web site or social network, used an iPad, tab-
let, or computer, and looked away from the road while
reaching for something.43 Responses were combined into
a single variable. Speeding, drowsy driving, and dis-
tracted driving were each treated as dichotomous varia-
bles (0 vs 1C).

Sleep
Sleep duration was based on total hours of sleep on
weekdays. Participants reported sleep duration (eg,
“8 hours, 10 minutes”), which was categorized as insuffi-
cient (less than 7 hours), recommended (7–9 hours), or
oversleeping (more than 9 hours).44

Physical activity and diet
Participants were asked how often they were physically
active for a total of at least 60 minutes per day over the
past 7 days (response options ranged from 0 to 7 days).20

Examples were provided prior to this question, which
included running, brisk walking, rollerblading, biking,
dancing, skateboarding, swimming, soccer, basketball,
football, and surfing. The scores were dichotomized
based on meeting the Centers for Disease Control and
Prevention (CDC) recommendation of engaging in at
least 60 minutes per day on 5 or more days versus those

who did not.23 Eating behavior questions were based on
previously validated survey measures.23 Reported soda
consumption was operationalized as drinking soda �1
or <1 time per day. The frequency of fruit and vegetable
consumption was operationalized as �3.8 versus
<3.8 times per day.45 Weekday breakfast frequency
(days/week) was operationalized as eating breakfast
5 days versus less.

Health status
Participants completed the physical complaints subscale
of the Health Complaints Index,38 reporting how often
in the last 6 months they had experienced the following
physical health complaints: headache, stomachache,
backache, and feeling dizzy. Responses for each com-
plaint were dichotomized (rarely/never vs monthly or
more) and summed to create an index.

Family relationships
A single item assessed participant satisfaction with their
family relationships, ranging from “very bad” relation-
ships to “very good” on a scale of 0–10, with higher
scores denoting better relationships.39

Depressive symptoms
Depressive symptoms were assessed with the pediatric
Patient-Reported Outcomes Measurement Information
System (PROMIS) depressive symptoms scale.46 Partici-
pants were asked how often in the last 7 days they felt
the following: unhappy, sad, lonely, alone, that life was
bad, that everything went wrong, that “I could not do
anything right,” and that “I could not stop feeling bad”
(a D .96). The response options (1–5) of never, almost
never, sometimes, often, and almost always were aver-
aged such that a higher score indicated more depressive
symptoms.

Analyses

The variability by school status in each health behavior
was analyzed separately by regression analyses, control-
ling for W3 behavior, sex, race/ethnicity, parent educa-
tion, and Family Affluence Scale. The rationale of
controlling for previous behavior is that W3 behavior
might influence school status2 and thus become a con-
founder of the association between W4 behavior and
school status. Logistic regression analyses were per-
formed for dichotomized outcomes (heavy episodic
drinking, marijuana use, DWI, RWI (riding with an
intoxicated driver), drowsy driving, speeding, distracted
driving, meeting physical activity recommendations,
fruit/vegetable intake, soda intake, and breakfast); multi-
nomial logistic regression analyses were performed for
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the 3-category sleeping outcome; and linear regression
analyses were performed for continuous outcomes
(physical health complaints, depressive symptoms, and
satisfaction with family). Odds ratios (ORs) were
reported for the logistic regressions, and regression coef-
ficients for the linear regressions. The regression coeffi-
cients were interpreted as the mean difference in the
outcomes between different school status, when other
covariates were held fixed. The complex survey design,
including stratification, clustering, and subject weighting,
was accounted for in the analyses by SAS PROC SUR-
VEYFREQ, SURVEYMEANS, SURVEYLOGISTIC, and
SURVEYREG (version 9.3; SAS Institute, Cary, NC). A p
value that is smaller than .05 indicates significant differ-
ences of a health behavior between school attendance
groups.

Results

Shown in Table 1 are the percentages or means for each
of the variables of interest by college status, sex, and
race/ethnicity. Students attending community college or
trade school reported more healthful behaviors than
either college or no-college youth for some behaviors,
including lower percentages of binge drinking and mari-
juana use and higher rates of fruit and vegetable con-
sumption, but somewhat higher percentages of speeding,
drowsy and distracted driving, and DWI (than college
students) and less physical activity. Those not attending
school reported somewhat higher marijuana use and
RWI, were least likely to eat breakfast, but ate more fruits
and vegetables than college students, and were least likely
to report distracted driving. Relative to males, females
were less likely to report binge drinking, marijuana use,
and DWI and more likely to report eating breakfast and
fruits and vegetables; however, females reported higher
average physical complaints and depressive symptoms.
With respect to race/ethnicity, higher percentages of
whites reported binge drinking, drowsy driving, and
speeding, but lower percentages reported insufficient
sleep, higher percentages of physical activity and break-
fast, but lower percentages of fruit and vegetable
consumption.

Shown in Table 2 are the results of the regression
analyses for each outcome by college status, controlling
for previous-year values. Compared with those attending
a 4-year college or university, participants in technical
school or community college had lower odds of reporting
binge drinking (OR D 0.57, p D .01), higher odds of
speeding (OR D 1.68, p D .05) and drinking soda daily
(OR D 1.57, p D .05), lower satisfaction with family (b D
¡.51, p < .01), and marginally more physical complaints
(b D .11, p D .07) and depressive symptoms (b D .13,

p D .10). Take the family satisfaction, for example. The b
coefficient suggested that participants in technical school
or community college had an average of 0.51 point lower
score in family satisfaction (on a 10-point scale), com-
pared with those who attended university, when all other
variables were held fixed. Those not attending college
were not different from those attending 4-year schools
on heavy drinking (both groups had high percentages).
Not-attending-college youth were moderately (OR D
.65, p D 0.09) less likely to engage in distracting tasks
while driving (b = .65, p D .09) and report depressive
symptoms (b D .14, p D .11), but more likely to DWI
(OR D 1.6, p D .03), oversleep (OR D 4.78, p < .001),
drink soda daily (OR D 2.51, p < .001), and report lower
satisfaction with family (b D ¡.37, p D .04).

Comment

The NEXT Generation Health Study provided a unique
opportunity to examine differences in a range of health
behaviors among emerging adults who attended 4-year
colleges/universities, 2-year college/technical schools, or
did not attend college.

In our sample, about 40% reported binge drinking in
the last 30 days (46% among college students), higher
than other reports of 27% based on Monitoring the
Future data for 19–21-year-olds and 28% in the College
Health Survey, both of which asked about the last 2
weeks, which may explain the disparity.14,33 With respect
to marijuana use, over 20% reported 30-day use (22%
among college students), compared with 23% for 19–21-
year-olds in Monitoring the Future and 15% in the Col-
lege Health Survey.14,33 These differences in prevalence
are likely due in part to differences in the periods of
reporting (2 weeks vs 30 days) and to variability in the
samples surveyed. Certainly, the binge drinking rates of
33%–46% reported by our study participants are
concerning.

College/university students drank more than techni-
cal/community college students but did not differ from
those not attending college. Previous research has shown
that the prevalence of heavy drinking is higher among
college youth than noncollege youth.2 Our findings sug-
gest that heavy drinking among emerging adults may not
be entirely due to alcohol-friendly college environments.
The higher rates of heavy alcohol use among those not
attending college (relative to those in technical/commu-
nity colleges) could possibly be due to the unique charac-
ter of these emerging adults, substantial leisure time, or
exposure to leisure of work environments conducive to
excess drinking. Some 15% in our survey reported DWI
in the past year, measured as driving after drinking or
using drugs, compared with about 13% (drinking only)
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in the college health survey.33 High percentages of
emerging adults reported speeding, drowsy driving, and
distracted driving, consistent with other national
data,47,48 with inconsistent differences by college status.

The 14% in our sample reporting meeting the recom-
mended levels of daily physical activity, which is not dis-
similar to the 21% of college students reporting
moderate activity at least 5 days a week.33 Despite the
impressive facilities, spaces, and opportunities for physi-
cal activity at most 4-year colleges, there were no differ-
ences in physical activity by school status.

Despite the wide availability and emphases at many 4-
year colleges on healthful diet options, college students
did not report healthier eating behavior than other
groups. In our sample, some 28% (24% among college
students) reported eating 3 or more servings of fruits

and vegetables daily, comparable to the 33% of college
students reporting eating at least 3 servings a day.33 Less
than a third report eating breakfast, regardless of school
status. The small proportions of emerging adults eating
breakfast and fruits/vegetables daily are a cause for
concern.

College students reported marginally lower average
physical complaints and depressive symptoms, signifi-
cantly higher average satisfaction with family, and less
risky driving. The somewhat greater presence of depres-
sive symptoms and physical complaints could have
impeded college attendance or encouraged the decision
to attend a technical school or community college rather
than a 4-year college. The findings are not consistent
with the notion that the prevalence of these symptoms is
higher among college attenders.22 We conjecture that the

Table 2. Logistic and linear regressions comparing the prevalence of health behaviors among emerging adults in the NEXT Generation
Study according to college status (with college/university as the referent) the first year after high school.

Logistic regression odds ratios and 95% confidence intervalsa

Variable College statusb OR 95% CI p

Substance use
Binge drinking Tech/CC 0.57 0.38–0.86 .01

Not attending 0.66 0.40–1.10 .11
Marijuana Tech/CC 0.81 0.48–1.37 .43

Not attending 1.01 0.53–1.93 .97
DWI Tech/CC 1.48 0.83–2.64 .18

Not attending 1.60 1.04–2.47 .03
RWI Tech/CC 1.22 0.73–2.04 .45

Not attending 1.41 0.89–2.24 .14
Driving
Drowsy Tech/CC 1.40 0.80–2.44 .24

Not attending 1.26 0.68–2.36 .47
Speeding Tech/CC 1.68 1.00–2.84 .05

Not attending 0.83 0.52–1.34 .44
Distracted Tech/CC 1.20 0.73–1.97 .47

Not attending 0.65 0.40–1.07 .09
Sleep
Insufficient sleep Tech/CC 1.19 0.78–1.80 .42

Not attending 1.24 0.85–1.78 .27
Oversleep Tech/CC 1.37 0.60–3.12 .45

Not attending 4.78 2.65–8.63 <.001
PA/diet
Meet PA recommended Tech/CC 0.95 0.55–1.63 .84

Not attending 1.02 0.50–2.06 .96
Breakfast Tech/CC 0.95 0.44–2.03 .89

Not attending 0.97 0.57–1.64 .90
Fruit/vegetables Tech/CC 0.84 0.58–1.22 .36

Not attending 0.80 0.53–1.22 .30
Soda Tech/CC 1.57 1.00–2.47 .05

Not attending 2.51 1.76–3.59 <.001

Linear regression estimates

Mental/physical health Estimate Standard error p

Physical health complaints Tech/CC 0.11 0.06 .07
Not attending 0.06 0.08 .46

Depression Tech/CC 0.13 0.08 .10
Not attending 0.14 0.08 .11

Family satisfaction Tech/CC ¡0.51 0.17 .01
Not attending ¡0.37 0.17 .04

Note. aAll models control for W3 values, gender, race (White D referent, African American, Other), Family Affluence Scale (low, moderateD referent, high), and
parent education (bachelor’s degree or more D referent, some college or less).

bCollege status referent D university/4-year college; Tech/CCD technical/community college
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higher satisfaction with family among college students
may be due in part to the independence college status
provides. College attendance, particularly among those
living away from home, may uniquely foster a sense of
autonomy, which is thought to enhance relatedness
among this group.1 The relatively higher driving risks
among 2-year and noncollege youth may be due to their
greater exposure to and dependence on driving for
school and work relative to 4-year college students, given
the restrictions many first-year students at 4-year col-
leges experience relative to parking vehicles on campus.49

The study included a large national sample of emerg-
ing adults, including those not attending college, a group
that is difficult to recruit and assess. Analyses controlled
for previous-year health behaviors and other outcomes,
allowing comparisons of the differences in each outcome
by college status. Data were collected through self-report
measures, which may have resulted in biased reporting
due to social desirability or inaccurate recollection. How-
ever, many of the behaviors are difficult to observe (eg,
alcohol use), or are best known to the participants them-
selves (eg, family satisfaction), and were assessed with
standard measures. Analysis showed that those lost to
follow-up differed in some significant ways, but the sen-
sitivity analysis suggested little bias resulted. Although
we assessed college status, we did not assess academic
performance.

Our findings indicate that those attending 4-year col-
leges were more likely to report heavy drinking, but were
better or no worse on most other outcomes. Those
attending 2-year colleges were less likely to drink heavily,
but more likely to speed, drink soda, and reported lower
satisfaction with family and marginally more health
complaints and depressive symptoms. Those not attend-
ing college drank heavily and reported more DWI, some-
what more distracted driving, more oversleeping, more
physical and depressive symptoms, and lower family sat-
isfaction. The health behaviors of emerging adults varied
according to college status, with some common and
some unique risks for each group.

The year after high school is transitional as young
adults attend college, go to work, and experience new
social and physical environments that can influence their
health behaviors. Although college administrators have
long been concerned about student health, it may be
important for other stakeholders, including employers,
trade school administrators, and community agencies, to
support healthful behavior among young adults.
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